Expression and characterization of extracellular fungal phytase in transformed sesame hairy root cultures.
A recombinant fungal phytase was produced by cultures of sesame hairy roots transformed with Agrobacterium rhizogenes, purified and its molecular properties were characterized. Its transcription level and the phytase production were rapidly increased after 4 weeks of the cultures, suggesting that its transcription and protein synthesis might concur. Western blot analysis provided evidence that the recombinant fungal phytase was secreted into the liquid culture medium of the hairy roots. The phytase enzyme secreted was purified by three steps of ultrafiltration, DEAE-Sepharose ion exchange chromatography, and Sephadex G-100 size-exclusion chromatography. As a result, one single band signal was observed with SDS-PAGE, indicating that the purification step was reasonable. The positive signs of both the zymogram and the PAS staining on SDS-PAGE suggested that the activity of the final product phytase was active and glycosylated. The optimal reaction temperature of the phytase was between 50 and 60 degrees C and at over 60 degrees C its activity was reduced by 30-90%, depending on the temperatures applied. Pre-incubation at temperatures of 20-50 degrees C showed stable catalytic activity, while at over 50 degrees C the phytase activity was gradually decreased by 90%. The optimal pH was between 4 and 5 pH values for the recombinant fungal phytase, while for native phytase it was at pH 5.0. Addition of iron ion inhibited the phytase activity but treatments of some cations, EDTA, and PMSF showed no effect on the activity or slightly stimulated it positively.